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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a structure formed of a ferroelectric 
thin film which is oriented in the (001) direction, more easily formed than a 
film of PbTi03 or PZT, free from a lack of Pb. and high In piezoelectric 

characteristics. 

SOLUTION: A ferroelectric thin film structure is equipped with a metal 
electrode 2 as a lower electrode, a ferroelectric thin film 3 of a perovskite 
oxide which is formed on the metal electrode 2, oriented in the (001) 
direction, represented by the chemical formula Pb(AlxA2(1-x))1-yTiy03 
(wherein A1 is one or more elements selected from Mg. Ni. and Zn, A2 is 
one or more elements selected from Nb and Ta. and x=1/3). and a metal 
electrode 4 as an upper electrode formed on the ferroelectric thin film 3. 
Thus, the ferroelectric thin film structure having high permittivity and 
superior piezoelectric properties can be obtained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is formed on the first electrode formed using the metal, and said first electrode. It is orientation and a 
chemical formula can express with Pb(AlxA2 (l-x))l-yTiy03. (001) The ferroelectric thin film of the perovskite mold 
oxide which at least one or more Al is chosen fi-om Elements Mg, nickel, and Zn, and at least one or more A2 is chosen 
fi-om Nb and Ta, and is the presentation of x=l/3 further, The ferroelectric film construct which has the second electrode 
formed with the metal on said ferroelectric thin film. 

[Claim 2] It is formed on the first electrode formed using the metal, and said first electrode. It is orientation and a 
chemical formula can express with Pb(AlxA2 (l -x))l-yTiy03. (001) The ferroelectric thin film of the perovskite mold 
oxide which at least one or more Al in Elements Sc and Fe is chosen, and at least one or more A2 is chosen from Nb 
and Ta, and is the presentation of x=l/2 further, The ferroelectric thin film construct which has the second electrode 
formed with the metal on said ferroelectric thin film. 

[Claim 3] The parallel plate capacitor which has a substrate, the third electrode formed on said substrate, and said a part 
of third electrode [ at least ] and the ferroelectric thin film construct according to claim 1 or 2 formed in parallel through 

air. 

[Claim 4] The piezo-electric sounding body which has a substrate, the oxide thin film of the NaCl mold crystal structure 
of the plane orientation (100) formed on said substrate, and the ferroelectric thin film construct according to claim 1 or 2 
formed on said oxide thin film. 

[Claim 5] The piezo-electric radiator which has a ferroelectric thin film construct according to claim 1 or 2. 

[Claim 6] The electric machine sensing element which has a ferroelectric thin film construct according to claim 1 or 2. 

[Claim 7] The ultrasound probe which has a ferroelectric thin film construct according to claim 1 or 2. 

[Claim 8] The acceleration sensor which has a ferroelectric thin film construct according to claim 1 or 2. 

[Claim 9] The first film formation process which forms the oxide thin film of the NaCl mold crystal structure of plane 

orientation (100) on a substrate. Furthermore, on it, it is orientation (001) and a chemical formula can express with Pb 

(AlxA2 (l-x))l-yTiy03. The manufacture approach of the ferroelectric fibn construct which has the second film 

formation process which at least one or more Al is chosen from Elements Mg, nickel, and Zn, and at least one or more 

A2 is chosen fi-om Nb and Ta, and forms the ferroelectric thin film of the perovskite mold oxide which is the 

presentation of x=l/3 further. 

[Claim 10] The first film formation process which forms the oxide thin film of the NaCl mold crystal structure of plane 
orientation (100) on a substrate. Furthermore, on it, it is orientation (001) and a chemical formula can express with Pb 
(AlxA2 (l-x))l-yTiy03. The manufacture approach of the ferroelectric thin film construct which has the second film 
formation process which at least one or more Al in Elements Sc and Fe is chosen, and at least one or more A2 is chosen 
fi^om Nb and Ta, and forms the ferroelectric thin film of the perovskite mold oxide which is the presentation of x=l/2 
ftirther. 

[Claim 1 1] The manufacture approach of the ferroelectric thin film construct according to claim 9 or 10 characterized by 
the oxide thin film of the NaCl mold crystal structure being either NiO, CoO or MgO. 

[Claim 12] For the second film formation process, claims 9-1 1 characterized by forming a ferroelectric thin film by 

sputtering are the manufacture approaches of the ferroelectric thin film construct a publication either. 

[Claim 13] Claims 9-12 characterized by having the first electrode formation process which forms a lower electrode on 

a NaCl mold crystal structure oxide thin film between the first film formation process and the second film formation 

process, and the second electrode formation process which forms an up electrode on a ferroelectric thin film after the 

second film formation process are the manufacture approaches of the ferroelectric thin film construct a publication 

either. 

[Claim 14] The manufacture approach of the ferroelectric thin film construct according to claim 13 characterized by 
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having the PLT film formation process which forms Pbl-xLaxTil-x / 403 thin film on a lower electrode between the 
first electrode formation process and the second film formation process. 

[Claim 1 5] The manufacture approach of the ferroelectric thin film construct according to claim 13 characterized by 
having the removal process which removes a substrate and a NaCl mold crystal structure oxide thin film after the second 
electrode formation process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezo-electric thin film construct used for the source of 
pronunciation or piezoelectric transducers, such as a portable telephone, a computer, electronic equipment, and home 
electronics, an electrostrictive actuator, etc., its manufacture approach, and its application component. 
[0002] 

[Description of the Prior Art] A ferroelectric ingredient is applicable to various electronic parts, such as a pyroelectric 
infrared detector, a piezoelectric device, and a memory device using the electro-optical effect. As a typical ferroelectric 
compound, PbTi03 and especially PbZrxTil-x03 (PZT) are famous. 

[0003] By the way, when ttie spontaneous polarization Ps of a ferroelectric ingredient is equal to the one direction in the 
application which takes out change of the spontaneous polarization P of a ferroelectric as an output, for example, a 
pyroelectric infrared component, and a piezoelectric device, it is obvious that it is possible to obtain the biggest output. 
[0004] In recent years, the miniaturization of the above-mentioned ferroelectric ingredient application components is 
required with the miniaturization of electronic parts, these ingredients are being used with the gestalt of a thin film, and 
researches and developments of thin-film-izing are also done briskly. When applying these ferroelectrics to electronic 
parts with the gestalt of a thin film, the whole ferroelectric thin film configuration is devised so that spontaneous 
polarization Ps may be equal to an one direction. It devises into a substrate ingredient and is used as the whole thin film 
configuration so that a crystalline array may be carried out so that the crystallographic axis of a ferroelectric thin film 
may specifically be equal to an one direction (it is perpendicularly for example, to a substrate side), and the direction of 
Ps may gather. 

[0005] The approach of forming on a substrate the substrate which cut down the single crystal of the ingredient which 
has the NaCl crystal structure conventionally for the field (100), and the oxide thin film which carried out plane 
orientation (100) with the ingredient which similarly has the NaCl crystal structure as a substrate ingredient currently 
used for these is used. A ferroelectric ingredient is formed by (001) on these substrate ingredients with a spatter (for 
example, the patent reference 1 and 2, 3 reference.) or a CVD method (for example, patent reference 4 reference.), and it 
is considering as the construct. 

[0006] However, the piezo-electric property of PbTi03 of the above-mentioned ferroelectric ingredient is inadequate, 
and on the other hand, PZT is difficult to form a good thin film, although the piezo-electric property of the ingredient 
itself is high. In case this cause forms the ferroelectric thin film of PZT by the spatter, it is for carrying out Pb deficit in 
the thin film which is for Pb to evaporate above 500 degrees C, and was formed into the target. For this reason, it is PbO 
in the phase of a target so that Pb deficit may be compensated. Although the approach of making it superfluous was 
shown, since this amount of deficits was influenced by the production conditions of a thin film, it was very difficult 
from the former to obtain the PZT thin film of a desired presentation (for example, the patent reference 1-3, 5 
reference.). 

[0007] On the other hand, researches and developments are briskly done about the perovskite system piezo-electricity 
single crystal in recent years. As an example of representation of a piezo-electric single crystal, although Xtal and 
LiNb03 were mentioned, the single crystal of the perovskite system which makes PZT representation was difficult to 
raise, and there were very few examples of a report. However, the group centering on Mr. Toshiba Corp. Yohachi 
Yamashita succeeds in training of many perovskite piezo-electricity single crystals, and is beginning (for example, 
nonpatent literature 1 reference.) to report a high piezo-electricity property and the training approach in the past several 
years. 
[0008] 
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[Patent reference 1] JP,58-186105,A [the patent reference 2] JP,59-121 1 19,A [the patent reference 3] JP,59-143384,A 
[the patent reference 4] JP,6-333772,A [the patent reference 5] JP,8- 139292, A [nonpatent Hterature 1] "A supersonic 
wave TECHNO", Japanese Industrial Publication, the September, 1999 issue, p.2-15 [0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, conventionally the piezo-electric property of PbTi03 
of a ferroelectric ingredient was inadequate, and PZT was diflRcult to form a good thin fihn, although the piezo-electric 
property of the ingredient itself was high. 

[0010] In order to solve this technical problem, good thin film production replaces this invention with difficult PbTi03 
and PZT conventionally. By using the ingredient with which the single crystal growth considered that crystallization 
tended to progress comparatively easily is reported as a thin film construct ingredient (001) the thin film which can form 
with the thin film of orientation more easily than PbTi03 and PZT, and does not have the deficit of Pb - and it aims at 
obtaining the application component using the construct using the ferroelectric thin film in which a piezo-electric high 
property is shown, and it, 
[0011] 

[Means for Solving the Problem] In order to solve this technical problem, a chemical formula can express this invention 
with Pb(AlxA2 (l-x))l-yTiy03. At least one or more Al is chosen from Elements Mg, nickel, and Zn, and at least one 
or more A2 is chosen fi-om Nb and Ta. Furthermore, it is characterized by arranging the ferroelectric thin film of the 
perovskite mold oxide which is the presentation of x=l/3, and it becomes possible to offer the ferroelectric film 
construct which has a high dielectric constant and a high piezoelectric constant by forming these thin film construct 
using a spatter 

[0012] Or a chemical formula can express this invention with Pb(AlxA2 (l-x))l-yTiy03. At least one or more Al in 
Elements Sc and Fe is chosen. A2 Nb, By at least one or more being chosen fi-om Ta, and it being characterized by 
arranging the ferroelectric thin film of the perovskite mold oxide which is the presentation of x=l/2 fiirther, and forming 
these thin film construct by the spatter similarly It becomes possible to offer the ferroelectric film construct which has a 
high dielectric constant and a hi^ piezoelectric constant. 

[0013] And [0014] which it has the engine performance which is not in the former since the mechanical output signal of 
the amount of displacement increasing can be made to increase by producing various kinds of components and devices 
using these ferroelectric thin film constructs, and small components and device become realizable 
[Embodiment of the Invention] The first electrode which formed invention of this invention according to claim 1 using 
the metal, It is formed on said first electrode, and it is orientation (001) and a chemical formula can express with Pb 
(AlxA2 (l-x))l-yTiy03. The ferroelectric thin film of the perovskite mold oxide which at least one or more Al is 
chosen fi'om Elements Mg, nickel, and Zn, and at least one or more A2 is chosen fi-om Nb and Ta, and is the 
presentation of x=l/3 further, It is the ferroelectric film construct which has the second electrode formed with the metal 
on said ferroelectric thin film. 

[0015] The first electrode which formed invention of this invention according to claim 2 using the metal. It is formed on 
said first electrode, and it is orientation (001) and a chemical formula can express with Pb(AlxA2 (l-x))l-yTiy03. The 
ferroelectric thin film of the perovskite mold oxide which at least one or more Al in Elements Sc and Fe is chosen, and 
at least one or more A2 is chosen fi-om Nb and Ta, and is the presentation of x=l/2 fiirther, It is the ferroelectric thin 
film construct which has the second electrode formed with the metal on said ferroelectric thin film. 
[0016] Invention according to claim 3 is an parallel plate capacitor which has a substrate, the third electrode formed on 
said substrate, and said a part of third electrode [ at least ] and the ferroelectric thin film construct according to claim 1 
or 2 formed in parallel through air. 

[001 7] Invention according to claim 4 is the piezo-electric sounding body which has a substrate, the oxide thin film of 
the NaCl mold crystal structure of the plane orientation (100) formed on said substrate, and the ferroelectric thin film 
construct according to claim 1 or 2 formed on said oxide thin film. 

[0018] Invention according to claim 5 is a piezo-electric radiator which has a ferroelectric thin film construct according 
to claim 1 or 2. 

[0019] Invention according to claim 6 is an electric machine sensing element which has a ferroelectric thin film 
construct according to claim 1 or 2. 

[0020] Invention according to claim 7 is an ultrasound probe which has a ferroelectric thin film construct according to 
claim 1 or 2. 

[0021] Invention according to claim 8 is an acceleration sensor which has a ferroelectric thin film construct according to 

claim 1 or 2. 

[0022] The first film formation process with which invention of this invention according to claim 9 forms die oxide thin 
film of the NaCl mold crystal structure of plane orientation (100) on a substrate, Furthermore, on it, it is orientation 
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(001) and a chemical formula can express with Pb(AlxA2 (l-x))l-yTiy03. At least one or more Al is chosen from 
Elements Mg, nickel, and Zn, and at least one or more A2 is chosen from Nb and Ta. It is the manufacture approach of 
the ferroelectric film construct which has the second film formation process which forms the ferroelectric thin film of 
the perovskite mold oxide which is fiirthermore the presentation of x=l/3. 

[0023] The first film formation process with which invention of this invention according to claim 10 forms the oxide 
thin film of the NaCl mold crystal structure of plane orientation (100) on a substrate, Furthermore, on it, it is orientation 
(001) and a chemical formula can express with Pb(AlxA2 (l-x))l-yTiy03. The second film formation process which at 
least one or more Al in Elements Sc and Fe is chosen, and at least one or more A2 is chosen from Nb and Ta, and forms 
the ferroelectric thin film of the perovskite mold oxide which is the presentation of x=l/2 fiirther, It is the manufacture 
approach of a ferroelectric thin film construct of ****(ing). 

[0024] Invention according to claim 1 1 is the manufacture approach of the ferroelectric thin film construct according to 
claim 9 or 10 characterized by the oxide thin film of the NaCl mold crystal structure being either NiO, CoO or MgO- 
[0025] Invention according to claim 12 is the manufacture approach of the ferroelectric thin film construct any of claims 
9-1 1 characterized by the second film formation process forming a ferroelectric thin film by sputtering, or a publication. 

[0026] Invention according to claim 13 is the manufacture approach of the ferroelectric thin film construct any of claims 
9-12 characterized by having the first electrode formation process which forms a lower electrode on a NaCl mold crystal 
structure oxide thin film between the first film formation process and the second film formation process, and the second 
electrode formation process which forms an up electrode on a ferroelectric thin film after the second film formation 
process, or a publication. 

[0027] Invention according to claim 14 is the manufacture approach of the ferroelectric thin film construct according to 
claim 13 characterized by having the PLT film formation process which forms Pbl-xLaxTil-x / 403 thin film on a 
lower electrode between the first electrode formation process and the second film formation process. 
[0028] Invention according to claim 15 is the manufacture approach of the ferroelectric thin film construct according to 
claim 13 characterized by having the removal process which removes a substrate and a NaCl mold crystal structure 
oxide thin film after the second electrode formation process. 

[0029] Hereafter, it explains, referring to a drawing about the example of this invention. 

[0030] 

[Example] (Example 1) Drawing 1 is the perspective view showing the configuration of the ferroelectric thin film 
construct which forms the piezoelectric device of this example. Using MgO which carried out plane orientation with the 
NaCl mold crystal structure (100) as a substrate 1, Pt electrode layer is formed on a substrate 1 as a metal electrode 2 
which is a lower electrode, and the perovskite mold ferroelectric thin film 3 of orientation (001) is arranged by the 
spatter on it. It considered as the configuration which furthermore formed Pt electrode layer on it as a metal electrode 4 
which is an up electrode. 

[003 1] Moreover, in this example, it considered as the structure which formed Pbl-xLaxTi 1-x / 403, and x= 0.10 thin 
film (henceforth, PLT) 5 by the spatter on the lower Pt electrode 2 so that it might be easier to carry out orientation of 
the perovskite mold ferroelectric thin film 3 (001). 

[0032] thickness - respectively - 0.5mm and the Pt lower electrode 2 were [ 4 micrometers and the Pt up electrode 4 ] 
to 0.2 micrometers, and 20nm and the perovskite mold ferroelectric thin film 3 could be [ the MgO substrate 1 / PLT5 ] 
0.2 micrometers. 

[0033] Dielectric constant epsilonr of a ferroelectric thin film and the piezoelectric constant d3 1 which were obtained 
measured by a phosphoric acid removing the MgO substrate 1 , after starting the component in the shape of a strip of 
paper. 

[0034] In addition, the thing in which the NaCl mold crystal structure oxide thin film was formed on glass is sufficient 
as a substrate 1 like the drawin g 1 right-hand side publication. 

[0035] In this example, Pb(Mgl/3Nb 2/3)l-yTiy03 (henceforth, PMNT) which is a perovskite mold ferroelectric was 
used. It is already reported that the above-mentioned ferroelectric has a phase boundary in the y= 0.35 neighborhood 
with a sintering ceramic. PbO, MgO, and Nb2 — 05 and Ti02 ~ y= 0.33 and 0. ~ weighing capacity was carried out so 
that it might be set to 36 and 0.40, dried with the ball mill after 48h wet blending and one whole day and night, it ground 
by performing temporary 800-degree-C baking of 4 h, fine particles were produced, and three kinds of targets with 
which tablet molding is carried out by pressurization, and presentations differ were produced. 
[0036] The spatter of a perovskite mold ferroelectric thin film formed membranes on condition that the substrate 
temperature of 600 degrees C, 0.1 5Pa of gas pressure, and Ar/O2==40/1 . 

[0037] When the X diffraction pattern of these film was measured, it turned out that it has perovskite type structure and 
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orientation (100) of the request is carried out. 

[0038] Moreover, when the component analysis by EPMA (Electron Probe Micro-Analysis) of the film of y= 0.33 was 
carried out, it turned out that the obtained film is obtained almost equally to the presentation of a target, and a 
ferroelectric thin film without lack of PbO is obtained easily. 

[0039] Then, d31 were estimated as epsilonr of these three kinds of film. An evaluation result is collectively indicated to 
(Table 1) later. 

[0040] (Example of a comparison) PbZrl-xTix03 was similarly formed by the spatter as a perovskite mold ferroelectric 
thin film (example 1). this time — a target - the powder of PbO, Zr02, and Ti02 - x= 1.0 and 0. - weighing capacity 
was carried out, and it mixed enough with the ball mill, and dried so that it might be set to 55 and 0.45, and after 800- 
degree-C4 h's having carried out temporary baking, grinding and mixing PbO to 20molover% in order to prevent lack of 
Pb of a thin film, the target was produced by pressurization molding, epsilonr and d3 1 were measured after checking 
orientation and a thin film presentation after membrane formation (100). An evaluation result is collectively indicated to 
(Table 1) later. 

[0041] (Example 2) In this example, it used on the glass substrate as a substrate component substrate which has 
arranged NiO by the spatter. Membranes were formed using the target of y= 0.33 of (an example 1), using PMNT as a 
ferroelectric. Other membrane formation conditions are the same as (an example 1). Moreover, by removing NiO with a 
phosphoric acid like MgO, the piezoelectric device was stripped fi-om the glass substrate. 

[0042] d31 were estimated as epsilonr of this ferroelectric thin film. An evaluation resuh is collectively indicated to 
(Table 1) later. 

[0043] (Example 3) In this example, Pb(nickell/3Nb 2/3)l-yTiy03 (henceforth, PNNT) which is a perovskite mold 
ferroelectric was formed like (the example 1), using MgO as a substrate. It turns out that the above-mentioned 
ferroelectric has a phase boundary in the y= 0.38 neighborhood. Weighing capacity of PbO, NiO, Nb205, and Ti02 was 
carried out so that it might be set to y= 0.38, it dried with the ball mill after 48h wet blending and one whole day and 
night, fine particles were produced by temporary 800-degree-C baking of 4 h, tablet molding was carried out by 
pressurization, and it was used as a target. 

[0044] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes. An evaluation result is 
collectively indicated to (Table 1) later. 

[0045] (Example 4) In this example, Pb(Znl/3Nb 2/3)1 -yTiy03 (henceforth, PZNT) which is a perovskite mold 
ferroelectric was formed like (the example 1), using MgO as a substrate. Weighing capacity of PbO, ZnO, Nb205, and 
Ti02 was carried out so that it might be set to y= 0.10, it dried with the ball mill after 48h wet blending and one whole 
day and night, fine particles were produced by temporary 800-degree-C baking of 4 h, tablet molding was carried out by 
pressurization, and it was used as a target. 

[0046] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes. An evaluation result is 
collectively indicated to (Table 1) later. 

[0047] (Example 5) In this example, Pb(Mgl / 3Ta 2/3)1 -yTiy03 (henceforth, PMTT) which is a perovskite mold 
ferroelectric was formed like (the example 1), using MgO as a substrate. Weighing capacity of PbO, MgO, Ta205, and 
Ti02 was carried out so that it might be set to y= 0.45, it dried with the ball mill after 48h wet blending and one whole 
day and night, fine particles were produced by temporary 800-degree-C baking of 4 h, tablet molding was carried out by 
pressurization, and it was used as a target. 

[0048] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes. An evaluation result is 
collectively indicated to (Table 1) later. 

[0049] (Example 6) In this example, Pb(nickell / 3Ta 2/3)1 -yTiy03 (henceforth, PNTT) which is a perovskite mold 

ferroelectric was formed like (the example 1), using MgO as a substrate. Weighing capacity of Ti02</PbO, NiO, Ta 
205, and SUB> was carried out so that it might be set to y= 0.50, it dried with the ball mill after 48h wet blending and 
one whole day and night, fine particles were produced by temporary 800-degree-C baking of 4 h, tablet molding was 
carried out by pressurization, and it was used as a target. 

[0050] d31 were estimated as epsilonr of the ferroelectric thin film which formed membranes. 

[0051] (Example 1) The piezo-electric characterization result of - (example 6) and a (the example of a comparison) is 

shown in the following (table 1). 

[0052] 

[Table 1] 
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[0053] As (Table 1) shows, as compared with PbTiOS and PZT which were conventionally used as a ferroelectric thin 
film, it turns out that a piezo-electric, sufficiently high property is acquired. Moreover, it is PbO as a presentation of a 
target. Since there is no deficit of Pb and there is also no presentation gap of Zr like PZT in spite of not adding 
superfluously, it becomes possible to offer the ferroelectric film construct which has a high dielectric constant and a 

high piezoelectric constant easily. 

[0054] (Example 7) The ferroelectric thin film construct which forms the piezoelectric device by this example is 
explained using drawing J . In this example, using MgO which carried out plane orientation with the NaCl mold crystal 
structure (100) as a substrate 1, Pt electrode layer is formed on a substrate 1 as a metal electrode 2 which is a lower 
electrode, and the perovskite mold ferroelectric thin film 3 of orientation (001) is arranged by the spatter on it. It 
considered as the configuration which furthermore formed Pt electrode layer on it as a metal electrode 4 which is an up 
electrode. 

[0055] Moreover, in this example, it considered as the structure which formed Pbl-xLaxTi 1-x / 403, and x= 0.10 thin 
film (henceforth, PLT) 5 by the spatter on the lower Pt electrode 2 so that it might be easier to carry out orientation of 

the perovskite mold ferroelectric thin film 3 (001). 

[0056] thickness ~ respectively ~ 0.5mm and the Pt lower electrode 2 were [ 4 micrometers and the Pt up electrode 4 ] 
to 0.2 micrometers, and 20nm and the perovskite mold ferroelectric thin film 3 could be [ the MgO substrate 1 / PLT5 ] 
0.2 micrometers. 

[0057] Dielectric constant epsilonr of a ferroelectric thin film and the piezoelectric constant d3 1 which were obtained 
measured by a phosphoric acid removing the MgO substrate 1 , after starting the component in the shape of a strip of 
paper. 

[0058] In addition, the thing in which the NaCl mold crystal structure oxide thin film was formed on glass is sufficient 
as a substrate 1 like the drawin g 1 right-hand side publication. 

[0059] In this example, Pb(Scl/2Nb l/2)l-yTiy03 (henceforth, PSNT) which is a perovskite mold ferroelectric was 
used. It has already turned out that the above-mentioned ferroelectric has a phase boundary in the y= 0.43 neighborhood 
with a sintering ceramic. Weighing capacity of PbO, Sc 203, Nb205, and Ti02 was carried out so that it might be set to 
y= 0.40, and 0.425 and 0.45, dried with the ball mill after 48h wet blending and one whole day and night, it ground by 
performing temporary 900-degree-C baking of 4 h, and fine particles were produced, tablet molding was carried out by 
pressurization and three kinds of targets were produced. 

[0060] The spatter of a perovskite mold ferroelectric thin film formed membranes on condition that the substrate 
temperature of 600 degrees C, 0.1 5Pa of gas pressure, and Ar/O2=40/1. 

[0061] When the X diffraction pattern of these film was measured, it turned out that it has perovskite type structure and 
orientation (100) of the request is carried out. 

[0062] Moreover, when the component analysis by EPMA of the film of y= 0.40 was carried out, it turned out that the 
obtained film is obtained almost equally to the presentation of a target, and a ferroelectric thin film without lack of PbO 
is obtained easily. 
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[0063] Then, d31 were estimated as epsilonr of these three kinds of film. An evaluation result is collectively indicated to 
(Table 2) later. 

[0064] (Example 8) In this example, Pb(Scl / 2Ta l/2)l-yTiy03 (henceforth, PSTT) which is a perovskite mold 
ferroelectric was formed like (the example 7), using MgO as a substrate. Weighing capacity of PbO, Sc 203, Ta205, 
and Ti02 was carried out so that it might be set to y= 0.35, it dried with the ball mill after 48h wet blending and one 
whole day and night, fine particles were produced by temporary 900-degree-C baking of 4 h, tablet molding was carried 
out by pressurization, and it was used as a target. 

[0065] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes. An evaluation result is 

collectively indicated to (Table 2) later. 

[0066] (Example 9) In this example, Pb(Fel/2Nb l/2)l-yTiy03 (henceforth, PENT) which is a perovskite mold 
ferroelectric was formed like (the example 7), using MgO as a substrate. Weighing capacity of PbO, Fe 203, Nb205, 
and Ti02 was carried out so that it might be set to y= 0.20, it dried with the ball mill after 48h wet blending and one 
whole day and night, fine particles were produced by temporary 900-degree-C baking of 4 h, tablet molding was carried 
out by pressurization, and it was used as a target. 

[0067] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes. An evaluation result is 
collectively indicated to (Table 2) later. 

[0068] (Example 10) In this example, Pb(Fel / 2Ta 1/2)1 -yTiy03 (henceforth, PFTT) which is a perovskite mold 
ferroelectric was formed like (the example 7), using MgO as a substrate. Weighing capacity of PbO, Fe 203, Ta205, 
and Ti02 was carried out so that it might be set to y= 0.40, it dried with the ball mill after 48h wet blending and one 
whole day and night, fine particles were produced by temporary 900-degree-C baking of 4 h, tablet molding was carried 
out by pressurization, and it was used as a target. 

[0069] d3 1 were estimated as epsilonr of the ferroelectric thin film which formed membranes, 

[0070] (Example 7) The piezo-electric characterization result of - (example 10) and a (the example of a comparison) is 

shown in the following (table 2), 



[0071] 
Table 2] 


No 






dSl(pC/N) 


€ r 


117 


PSNT Y»0.4D 


PSNT Y=t).40 


100 


900 


PSNT Y=0.42S 


PSNT Y-0.425 


130 


1080 


fSNT Y=0.45 


PSNT Y=0.45 


120 


1200 




O.SPbTiO, + 
0.2PbO 


PbTiOi 


40 


250 


0.8PbZro.„Ti..„0, 
+ D,2PbO 




90 


500 


0.8PbZfj.„Tifl.„0, 
+ 0.2PbO 


?bZrg.„Tio.4A 


70 


400 




PSTT y=0.35 


psn r=o.35 


100 


800 


119 


PFKT Y=fl.20 


PFNT Y=0. 20 


no 


900 


Hi 0 


PFTT T=0.40 


PFTT Y=Q.4(J 


no 


1050 



[0072] As (Table 2) shows, as compared with PbTi03 and PZT which were conventionally used as a ferroelectric thin 
film, it turns out that a piezo-electric, sufficiently high property is acquired. Moreover, it is PbO as a presentation of a 
target. Since there is no deficit of Pb and there is also no presentation gap of Zr like PZT in spite of not adding 
superfluously, it becomes possible to offer the ferroelectric film construct which has a high dielectric constant and a 
high piezoelectric constant easily. 

[0073] (Example 11) The piezo-electric mold radiator of a cantilever structured type as continuously shown in drawing 
2 was produced as follows. 

[0074] The single crystal (001) substrate MgO (50 micrometers in thickness) was first pasted up on Si substrate, and Pt 
thin film (200nm in thickness) was formed by the sputtering method on it as a metal electrode 2 which is a lower 
electrode. The PMNT thin film of y= 0.33 which is the perovskite mold ferroelectric thin film 3 produced in (the 
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example 1) was formed 10 micrometers in thickness by the sputtering method on the electrode. 
[0075] Furthermore, Pt thin film (200nm in thickness) was formed as a metal electrode 4 which is an up electrode. 
[0076] Then, the MgO film was removed by etching, the supporter 6 was attached, and the desired cantilever structured 
type piezo-electricity radiator was produced. 

[0077] As a result of evaluating the property of the displacement-electrical potential difference of a point using the 

produced cantilever structured type piezo-electricity radiator, the high output in which the high piezo-electricity 

property shown in (Table 1) was reflected and which is not in the former was able to be obtained. 

[0078] Moreover, even if it used the PSNT thin film of y= 0.425 produced in (the example 7) as a perovskite mold 

ferroelectric thin film 3, the high output was able to be obtained similarly. 

[0079] (Example 12) The electric machine sensing element was produced similarly (example 1 1). 

[0080] In order to grasp the property of an electric machine sensing element, the minute parallel plate capacitor as 

shown in drawing 3 was produced. A metal electrode 8 is formed on the introduction Si substrate 7, MgO and the 

supporter 9 of a single crystal substrate are formed, and the metal electrode 2 which turns into a lower electrode at order, 

the perovskite mold ferroelectric thin film 3, and the metal electrode 4 used as an up electrode are formed as an electric 

machine sensing element on it. And the parallel plate capacitor which uses air as a dielectric between the metal 

electrode 8 on the Si substrate 7 and the lower electrode 2 of the ferroelectric thin film 3 can produce on the Si substrate 

7 by removing MgO of a single crystal substrate by etching. 

[0081] Although there is an example which produced the capacitor using a ferroelectric thin film also in the former, like 
the capacitor of for example, (patent reference 4) a publication, it is the thin film capacitor which used the ferroelectric 
thin film itself as the dielectric, and the parallel plate capacitors produced in this example differ clearly. That is, the 
dielectric of the parallel plate capacitor of this example is air to ttie thin film capacitor of a publication (patent reference 
4) being a capacitor which uses a dielectric as a ferroelectric thin film. 

[0082] Thereby, although the parallel plate capacitor of this example becomes smaller in capacity than the thin film 
capacitor of a publication (patent reference 4), it is making a dielectric into air like this example, and becomes possible 
[ making mostly dielectric loss of the capacitor resulting fi-om dielectric materials into zero ]. 

[0083] In the parallel plate capacitor by this example, the variation of the capacity of the capacitor formed between the 
metal electrode 8 on the Si substrate 7 and the lower electrode 2 of the ferroelectric thin film 3 was measxu-ed. At this 
time, by impressing an electrical potential difference to inter-electrode [ of the upper and lower sides of the ferroelectric 
thin film 3 ], the ferroelectric thin film 3 vibrates up and down, and it has the composition that the capacity of an parallel 
plate capacitor changes. 

[0084] The ingredient of - (example 2) (example 4) was used for the produced parallel plate capacitor. Moreover, it 
produced in (the example of a comparison) for the comparison. The ferroelectric thin film of 0.8PbTiO3+0.2PbO was 
formed, and change with a capacity of IkHz was measured. Moreover, applied voltage was measured by 0-lOV to 10 
micrometers of ferroelectrics. A measurement result is shown in the following (table 3). 
[0085] 

Table 3] 









S^fi 61 kHz ( f F) 


No 






Uln 


Max 


htl 


Q.8PbTiO, + 0.2PbO 


PbTiO, 


5 


5 


1^2 


PUNT Y=0.33 


PHNT r=a.33 


8 


IS 


113 


PNNT Y=0.38 


PNNT Y=0. 38 


6 


13 


mA 


PZNT y=o.io 


PZMT T*0.35 


5 


10 



[0086] As shown in (Table 3), even if the capacity of the capacitor of this invention compares maximum with the 
minimum value, and is changing about 2 times and it measures it against (the example of a comparison), it turns out that 
the produced electric machine sensing element shows high conversion efficiency. 

[0087] Thus, the electric machine sensing element by this example becomes it can be clear that the variation rate of a 
component is larger than conventional PZT and conventional PT, and applicable to the micro machine device with 
which a small and big variation rate is demanded. 

[0088] Moreover, since the parallel plate capacitor of a configuration of having been shown in this example makes the 
dielectric air, it has the description that the dielectric loss as a capacitor is small. Although the application to DRAM or 
a ferroelectric-random-access-memory application is difficult since the capacity itself is small, the application to the 
adjustable signal circuit containing the small variable capacitor which employed efficiently the description that 
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dielectric loss is small, or these electric machine sensing element is possible. 

[0089] (Example 13) The piezo-electric sounding body was produced using the PFNT thin film construct thin film 
construct of y= 0.20 of a publication (example 9). The perspective view of the produced piezo-electric sounding body is 
shown in drawing 4 . 

[0090] 1-micrometerphi 1 1mm MgOl 1 in thickness was formed by plasma CVD on this substrate, using 42 alloys (phi 
with nickel42%-Fe alloy and a thickness of 10 micrometers 12mm) as a substrate used as a diaphragm 10. Ft thin film 
(phi with a thickness of 200nm 10mm) was formed by the sputtering method as a lower electrode which is moreover a 
metal electrode 2. The PFNT thin film which is the perovskite mold ferroelectric thin film 3 was formed by phi with a 
thickness of 1 0 micrometers 1 1mm by the sputtering method on this electrode. Ft thin film (phi with a thickness of 
200nm 1 0mm) was formed as an up electrode which is fiirthermore a metal electrode 4. 

[0091] Thus, the piezo-electric sounding body shown in drawingj4 was produced, and playback compass and sound 
pressure were evaluated. The fi-equency characteristics acquired as an evaluation result of this piezo-electric soimding 

body are shown in drawin g 5 . 

[0092] As shown in drawing 5 , it turns out that sufficient output is obtained also in the low fi-equency field of about 
300Hz in the piezo-electric sounding body by this example. Although the conventional piezo-electric sounding body 
was using ceramic sheet metal, since sheet spreading and the handling of a component were difficult, about 30 
micrometers in phi 10mm and thickness were a limitation as a ceramic component. On the other hand, it turns out that 
the piezo-electric sounding body of this invention has the effectiveness of lowering the low-pass resonance fi-equency of 
the sounding body though a thin film layer is remarkable thinness compared with 10 micrometers and the former. 
Thereby, the piezo-electric sounding body of this invention was able to enable playback low-pass [ fi^om 300Hz ]. 
[0093] Moreover, generally, if the piezoelectric constant (100-150) of a thin film construct is small as compared with 
the calcinated ceramic (250) and it is used for a device like the piezo-electric sounding body, sound pressure will fall. In 
addition, the conventional piezo-electric sounding body was using the printing electrode (2-3 micrometers as thickness) 
of the silver paste by screen-stencil, and the technical problem that vibration of the piezo-electric sounding body will be 
checked with this thick electrode occurred. However, this invention enabled it to obtain simply the piezo-electric 
sounding body with a thin electrode by the spatter etc., and since the electrode which does not check vibration of a 
piezoelectric device in this way was formed, the former and the sound pressure which is not inferiority were able to be 
obtained, 

[0094] (Example 14) The ultrasound probe as shown in drawin g 6 was produced using the thin film construct of y= 0.33 
of a publication (example 1). The perspective view of the piezoelectric-material section array structure of the produced 
ultrasound probe is shown in dra>ying 4 . As for a metal electrode and 3, 2 is [ a perovskite mold ferroelectric thin film 
and 4 ] metal electrodes. 

[0095] The conventional ultrasound probe cut and processed the ceramic component, and was producing it, and the 
technical problem that a limitation was in cost-a technical problem and micro processing occurred. Moreover, since an 
ultrasound probe had the channel of a large number, such as 32 channels and 64 channels, with one component, the 

miniaturization was in the difficult situation. 

[0096] Since the piezoelectric constant was small, although sensibility was inferior a little as compared with that into 
which the ultrasound probe by this example processed the conventional ceramic, far good sensibility was shown as 
compared with what used FT and the piezo-electric thin film construct of PZT. 

[0097] moreover, the limitation by cutting which is the manufacture approach of the conventional ultrasound probe - 
each ~ since a thin film process is used for the array structure of the ultrasound probe according to this example to 
having been about component pitch 80micrometer, it can produce a component in the pitch of 10-20 micrometers 
Thereby, the ultrasound probe of this invention became possible [ realizing the large miniaturization of (pitch) * (the 
number of channels) ]. 

[0098] (Example 15) As other application components using the ferroelectric thin film construct of this invention, the 
piezo-electric mold firequency band filter and the acceleration sensor were produced as follows. 
[0099] The piezo-electric mold fi-equency band filter of the comb mold using the PSNT thin film construct of y= 0.425 
of a publication (example 7) as a piezo-electric mold fi-equency band filter was produced. When the filter using 
FbZr0.45Ti 0.55O3 as an example of a comparison was produced and actuation of the filter by the thin film construct of 
this invention was compared with actuation of the filter by the example of a comparison, the piezo-electricity mold 
fi-equency band filter [ broadband to use the thin film construct of this invention ] was able to be obtained. 
[0100] Moreover, the acceleration sensor was produced as an acceleration sensor using the cantilever type piezo- 
electricity radiator produced in (the example 1 1). Even if this acceleration sensor compared with the acceleration sensor 
which used PZT with the conventional thin film smaller than the acceleration sensor which used the conventional 
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ceramic, it was a high sensitivity acceleration sensor. 

[0101] As mentioned above, if various kinds of application components are produced using the ferroelectric thin fihn 
construct of this invention, since the high piezo-electricity property which does not have this thin film construct in the 
former is shown, it cannot be overemphasized that the application (application to the piezo-electric head for ink jets and 
the adjustable device of the mobile communications field etc.) to various fields not only using the piezo-electric device 
shown in the above-mentioned example but a piezo-electric thin film is possible. 

[0102] In addition, the value of y is not limited to the value used in this example, and it cannot be overemphasized that 

the effectiveness according [ and ] to this invention is not a limitation given in this example, either. 

[0103] 

[Effect of the Invention] According to this invention, the advantageous effectiveness of becoming possible to offer the 
ferroelectric thin film construct which has a high dielectric constant and a high piezoelectric constant easily is acquired 
as mentioned above. Moreover, since the mechanical output signal of that amount of displacement increasing can be 
made to increase by applying this ferroelectric thin film construct to various kinds of components and devices using a 
piezo-electric thin film, it has the engine performance which is not in the former, and the advantageous effectiveness 
that small components and device become realizable is acquired. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 18] m^msmmco^mit. m^mi^ftn2 

[0 0 19] fS*«6|a®C0^P^*l. li^^lSfc»i2 
[0 0 2 0] fS*« 7 ie«co^0^ti. fijft^ 1 ^ fcf^ 2 

[0 0 2 1] m:^msmt&(D^mit. m^mi^tz\:X2 
1 0 0 2 2 1 :;$i^m(om^m 9 \z.^ML(omn\t.. s«± 

(10 0) ®gaf^<^NaClMfeB^0«itCoe^fb^»]^$rff^ 

WL^h'm-nmm^rMt. ^btc^o^tc cood 

iBrfiJ-efct). -fk^^Ji^Pb (A1xA2(i-x) ) i-yTiyOaX*^ 

ib(c:x=l/3o*a^£t:fe5^o:/;;^;«7-Y hmmtm<om 20 

[0 0 2 3] i^^^(r>n^^l OfClSKO^B^ti, s« 

±jc (10 0) mm.\^<o^^(:imm^Bmm.(Dmmmm^ 
i^i&T^m-nmmj&:cmt. ^h\^^<D±.\z. (oo 

1) lEfRlT'fci?. -fk^^^spb (AlxA2(i-x) ) i-yTiyOaT* 

^^tCx=l/20m^T'fe6'<oy:^;e7-r hM®^{k4^(Z) 

[0 0 2 4] fS3ft3S 1 1 W^<D^m\t. NaClM^^^^it 
OK{k*f*)K3!i5NiO> CoO^ 5 V ^ JiMgO<D 1/ ^i*^^35^T*^t> S 
r ^4#m<b-rsfi^^9 ^fclil 0|5«(30^K®(*:» 

[0 0 2 5] if 1 2ia«<o^0j(i. m-?SKff^j«x 

[0 0 2 6] 1 3ia«^(0»P^(i. ^-aifliiR^figX 40 

[0 0 2 7] fs*^ 1 4^9&<o^mn. m-mmmf&j: 
i-x L a X T i i-x/4 o^mm^j^m-r^ p l Tmmm^x. 

mt. 5 1-519*^1 3 i2tt(?D5SK so 



[00 28] w*^ 1 5 Ettto^wtt. m-mmmj^^± 
[00 2 9] )^T. :^mm<Dmmm{c^\i^xmm^^m 

[0 0 3 0] 

5o S^l <^ LTNaCl^^B^^3t^t>^ (10 0) EEii 

®2,ir LTP tmmm^n^^i^. ^<d±\z. (o o d la 
«9ia®^iir5o ^b{^t<D±^c±nmmxh^^mmm 

[0 0 3 1 ] ^fc. ^^mmrnxn. -<u^:^^^ hmss 
mmmm-^t^^^ (ood iafS]L^i-v>j:9(c. t 

g^SP t mi^2±tCP bi-x LaxTii-x/4 O3.x=0.10» 
JK*(J^ATPLT) 5^;^^'?5/:$'fe(C.t 

[0 0 3 2] . -^rtu^'tb. M g OS« 1 o . 5 

mm. P t Tffl^l3i2;55 0. 2fim. PLT5;iS2 0n 
m. ^n^^^^;^-^ hgi^^^Hii^ftiS 3 4 P t _b 

$i5mS4 3j5o. 2/im<i:L:rCo 

[00 3 3] '^^f\.fzM^'m.wmm(r>mmM^ i r <!:iEm 

[00 3 4] f^^. m 1 ;&{RiJI5®<D<t 0 S« 1 (i. 

[0 0 3 5] ^-mMmxyt^ -<o:/>^;<7^ hMSM^mfls: 
"CfcSPb (Mgi/3 Nb2/3 ) i-y TiyOa (Je^TPMNT) ^ffi 

= 0 . 5 r <t ;ei5-t-ctc^^ ^ ixr V ^ ^ , Pbo . 

MgO . Nb2 05 JiOz y == 0 . 33 . 0 . 36 . 0 . 40 tc S ci: 9 

v-Jf— yU^/K- J: (9 4 8 hM^^S^COS. — l^^ftJS 

L8 0 0t:4 h(7)iSj^^^fTV>. *&^LT«&<*^<>^M 
^?DJE{C<t i9l£^MMUm^cO^/,^S3ffi^COi$^— y 

[0 0 3 6] -<ny^;^7-r l>^5^^mf*:»ai(^^^^' :y ^ 
*iSffirag6 0 Ot:. :^;^jBEO. l 5Pa. Ar/02 

= 4 0/ 1 <^lfe#r*^KLyho 
[0 0 3 7] rnbco^coxisiHisf^^iJ^-^^ay^^Lrc 

m^<o (1 0 

[00 3 8] ^fc y =0.33CDKOE PMA (Electron P 
robe Micro-Analysis) Ic J: sm^^W Lfc ^ r 



(5) 
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>5r <b755i:>7!i-ofCo 
10 0 3 9] m^^^> Zihh3mm<om<D e r td^i ^ 

[0 0 4 01 i^tmm) mmi i ) t mmz. . 

ay:^:^^ hS^S^^mfrSIJSi: UT P b Z ri-xT ixO 

imO.Zr02 Ji02t7:>*^*^x =1.0. 0.55.0. 45(C/^^ J: p 
tC#fiL^^-/i^^^^t-<t fejgb. 800 

^fzMz. PbO^ 2 Omo 1 yoi^PJlC^-^uyb 9 ;t-e. 

ms-^mi^z^^ ^-"^y ^^i^siLt:^o ^iKm do 

1) COy =0.33^^— ^rv ^^^V^T. ^l^^trofCo 

i o g o irH^j- y i^mxm^-r^ r t t% jsm* 20 

[0 0 4 2] :z<D^mM,i^M!M<D £ r td3i ^l^ffi U 

1 0 0 4 3 1 (iiiS0*J 3 ) ^^mmxn. mmm 1 ) 

<J:[5]5^(::Lr. M g O^^tS^ LTffiv^, :/;^;^7-1' 
^M3t^ll;^*^"Cfe^Pb (Nil/3 Nb2/3 ) i-y TiyOs (Jt^TP 

NNT) ^f&mi^t^o ^m.^mm.mt. y^o.ss^^istc 

^5^'^^^^oTV^5o PbO,NiO,Nb205 ,Ti 
Oz^y =0.381^/.^^ J: ^ yutc J: 19 4 

8 h M^^l'&iO^. — U 8 0 0 4 h CO^m^ 30 

[004 4] U^^KS{*^SPIBR60 £ r ^ d 31 ^Wffi 



8 

[0 0 4 5] 4 ) :2|s:||fiS0tjr'li, {^JSFO 1 ) 

hm^mmi^Xh^Ph (Zni/3 Nb2/3 ) i.yTiyOs (JL^TP 
ZNT) ^^mi.fCo Pb0,Zn0.Nb205 .TiOz^y =0. lOtC 

-a««:i»L8 0 o*t:4 ho<Kii£^(cj:i9«&f4s:^i>^ 

[0 04 6] ^J^Lfc5t^m<*:Tlf^cO £ r ^ dsi 

[0 0 4 7] mmms) :^mmmxn. mmmi) 
tmm^zi^x. MBO^mmti.xm\^\ -<^zf^:^^ 

hM^Km<*-rfe5Pb (Mgi/3 Ta2/3 ) i-y TiyOs (JI^TP 
MTT) ^^^LfCo PbO,MgO,Ta205.Ti02^y =0.45tc: 

^<e5<J: 9(c#fiL. /u^/KcJ: 4 8 h^a^^M-^(39 

[0 0 4 8] l^m\.tL^^m'm{^mm<0 e r <i: dsi 
LfCo l^ffiSmt*. =^T* (^1) fC^i:feTiafei-So 
[0 0 4 9] mmW^l 6 ) :2|s:^Jfe0ijrMi, (^SS^J 1 ) 

h§!3ii^mtt:T-*>SPb (Nii/3 Taa/a ) i-y Tiy03 (JL^XTP 
NTT) ^^fllLfCo PbO,NiO,Ta205 .TiOz^y ==0.50lC 
J: ptc#l:L. 7J^— yu^/HcJ: «9 4 8 hm^?^-^co 
-g:«^j^U8 0 0*^4 hOiS^figilCct 

[00 5 0] ^mi.ti^t^mm»nm(D e r tdzi ^t^m 

[0 0 5 1] immmi) ~ imm^e) . (Mits^w 

[0 0 5 21 
[^1] 



40 



SO 
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No 






d31(pC/N) 


£ r 


^1 


PHfir t=0.33 


PUNT • Y=Q. 33 


120 


I2GG 


PMNT Y«0. 36 


PMNT Y^^O. 36 


150 


1500 


PHHT Y=0.40 


PHNT Y=0. 40 


135 


1400 




O.SPbTiO, + 0.2PbO 


PbTiO, 


40 


250 


0.8PbZrg,4|Ti,,||Oj+ 
0,2PbO 


PbZrj.„Ti..„0, 


90 


SOD 


0.8PbZro.HTio.4iO,+ 
0. 2PbO 


PbZr,.„7i,.^,0, 


70 


400 




PUNT Y=0.33 


PMHT Y=0. 33 


125 


1200 




PNNT T=0.3« 


PNNT Y=0. 38 


130 


13S0 


mA 


PINT T=0.10 


PINT Y=0.35 


ISO 


UOO 


^5 


PHTT Y=0.45 


PMTT Y=0. 3S 


130 


1300 


^6 


PWTT Y=D. SO 


PNTT yaO.35 


110 


1100 



[0 0 5 3] (^1) A^hi^^^^x^i^c^ mmtBimm.» 

[0 0 5 4] mMmi) m\^m\i^x. ^'mmm\z.x 
:bm'mm^^Mf&'t^^mmwmmm^w\c-::>\.^xm.m 
■r^o :^mm,mxi'X. mmi ti^xnacim^^^Bmrn^i, 
-h (100) MB^^l-^-Mg0^^v^, stsi±icTlfl5 

±\c (0 0 1) Mi\^<^^^y'^^^ hm^mmi^nms 30 

S"cfc6^iimii4 ti^xp tmmm^i^^i.tim^t 

[0 0 5 5] -^tL^ *IIJfe«^JT'«^. -f:^iJ>< 

^n.Wm-m^t^X'O (0 0 1) i^^6]L^-f-v^J: 5l-> T 

t®ffi2±t::P bux LaxTii-x/4 O3.x=0.10tS 
m (l^TPLT) ^m\^X^l^^WL\.timr&t 

[00 5 6] mmits ^tb-en. M g OSS l-d^O, 5 
mm. PtT^^4l2^^0. 2;im. PLT5^5 20n 40 

^a^:^:^^ hmmmm.i^mm3:fy^^4 pt± 
[0 0 5 7] 'i^(btiti^^Mi^Mm<Dmm.m i r ^i^m 

[0 0 5 8] f^is^ m 1 :&il!J!S«£co J: 5 *::> i Ji. 

[0 0 5 9] ^nmmxvx^ -<uzf>^^^ vm^mnv^ 

T-fe-SPb (Sci/2 Nbi/2 ) 1-y TiyOa (i^iTPSNT) so 



=0.43{^jatc::#"t-^r t;55i-r^ct?3&^or^/^^o PbO.Sc 
2O3 .Nb205 ,Ti02^y =0.40.0. 425.0. 45(C/jr 5 9 (Cf^ 
fib. 7J<->'U^/KCJ: 19 4 8 hiS^^-^o^. — Mr^^fc 
j»L9 0 0'C4hO{S«^^m\ «&»L.T«&ft:^<>^S{ 
*01E{w<i:i9^?PMML3SfSO>$^-y5' h<^f^»[U 

[0 0 6 0] -^a:/;:^;?;^ hM?tiRm<2^SfJKo^^^:yi$^ 
JiSSE?ag6 0 ox:. ;tf^EE0. 15Pa. A r /02 
= 40/1 <D0k\^xm^ UfCo 

[0 0 6 1] rixbofl^(7)xj^[H]Sf^^:5^— 

tr5> -<n:/j^;&>r hM^ig^^L. MSO (1 0 
0) ^l\^l.X^^^^tt^^-fi^^fz. 
[0 0 6 2] ^/:iy =0,400M(OEPMAtCj:^m^^ 

[0 0 6 3] JgSv>r. rtLP>3aSI<?DK<^c r <t d3i ^ 

[0 0 6 4] (^is^j 8 ) :^'mmmx\-x. mmm ? ) 

h^5^^m<*:T-^5Pb (Sci/2 Tai/2 ) i-y TiyOa (Ji^TP 
STT) ^^MU/Lo Pb0.Sc203.Ta205.Tx02^y =0.35 
tc/^5<t 9»c#S:L. 7K-/u^/McJ:'9 4 8h?S^ig'g' 
(7:>m. -S^^i^ L 9 0 0 r 4 h coiSj^fiScid <t ^{^^ 

[0 0 6 5] f&m\^fz.mmmwmm<o i r tdzx ^wm 
Lfco ffffi^mti. mr- (^2) *(c*^»^)ris®-r^o 
[0 0 6 6] mmm 9 ) ^sjs^ijT-ji. (^ss^jj 7 ) 

hS!SKS»^T-foSPb (Fei/2 Nbi/2 ) i-y TiyOs (WTP 



(7) 
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11 



12 



FNT) ^fStmi^-fto PbO.Fe2 03.Nb2 05.Ti02^y =0.20 

[0 0 6 71 f&m\^tL^mn,»mm(o ^ r td^i ^wm 
[0 0 6 81 (m^m 1 0 ) ^m^mxi^. mmM 

hS3iK®<*t?fe^Pb (Fei/2 Tai/2 ) i-y TiyOa (Ui 
TPFTT) ^f&^i^ito 



10 



[0 0 6 91 ^^Lfc5iKm»:SJ]^<^f r^dai ^IffiB 

[0 0 7 01 (^ffi0^[i7) mmmio) . <.tt,m 

[0 0 7 11 

[^21 



U *4 

No 






d31(pC/N) 


E r 




PSNT Y=0. 40 


PSMT Y=0. 40 


100 


900 


PSNT Y=0.42S 


PSNT Y-0.425 


130 


1080 


PSNT Y=0.45 


PSMT Y=0.45 


120 


1200 




0. BPbTIO, + 
0. 2PbO 


PbTIO. 


40 


250 


0.8PbZrc.„Ti, „0, 
+ 0. 2PbO 


P«r,.„Ti,.„fl, 


90 


500 


0.8PbZrc.„Ti«.„0, 
+ 0.2PbO 


Pt>Zr,,,3Ti,.„0, 


70 


400 




PSTT Y=0.35 


psn r=0, 35 


100 


BOO 




PFHT Y=0.20 


PFNT Y=0. 20 


110 


900 


my 0 


PFTT Y=0. 40 


PFTT Y=a.4fl 


110 


1050 



[0 0 7 21 (^2) Ji-^h>;ii^^ J: ^{c. ^^M^mm.W 
mmtl.X^m^ixX\r^ti?bT±Oz. PZT tit^l^Xs 

[0 0 7 31 mm.m 1 1 ) m^xm 2 ic^'t-<t 0 ^j^n 

[0 0 7 41 *-fSiS«±t- (0 0 1) m^SSSMg 

o (/p:$5 0/im) ^^^L. ^(O^L\z.TnnMr(:^^ 

^mnM2.t\^XPtWBi (l?:^ 2 0 0nin) 

y ^ff^^bTto -t<:omfii±l- (USSfl^iJi) "C 4o 

[0 0 7 51 ^h\c. ±um,mx;h^^mm.m4 tLx 

P (i?^ 2 0 Onm) ^?fML/Co 

[00 7 61 ^(D'iks MgOm^^y'^^i^^^X^lSL^ 

[0 0 7 71 f^®iLfc;ri^^^«5S^I£li^^T-$rffl 



1) tc:^-riSjEmi#t^;55Ri!fe$tu^, ^^e5l5^c:7:^v^i^^^aJ 

[0 0 7 8] ^ft^ -<^y7sti^ hS^^^(*:»flS3 <i: 
L-C. (^5S0y7) -Cf^jKUfcy=0.425OP SNT^^ 

[0 0 7 91 (IIM5e»Jl2) (JlliS^ni) i:(^«(Cb 

[0 0 8 01 m^m«^^^^t^^ti^ffiSi- ^ /-ci6 
tc. |gl3{;i^t-J:p^<^:'^''h^<j^¥n¥^«==>'7'>'i^^{tS^ 
L^o *&ii>{c:SiSffi7 Jttc^JRm«a8^?K^U. *SSb^b 

Stg(DMgO^^I^^9^?f^^LT. m^^S 

>^^\zxv^^^^< :itx\ Simmy ±(D^mmms t 
(0 0 8 ii vtm^^\^^xh^mm.i^mm^mi^f:i=i>^ 
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[0 0 8 2] :^mt&m<DWaW-^=^:-'y^>' 
[0 0 8 3] ;^^^£^?^JI-«l:5¥^T¥«='>x>'1Mcio^/^ 



10 









^fi eikHz ( f F) 


No 






Uln 


Max 


111 


0.8PbTI0,+O.2PbO 


PbTiO, 


5 


5 


512 


PHMT Y=0.33 


PHNT Y=0. 33 


8 


IS 




PNHT Y«=0, 38 


PMNT T=0. 38 


6 


13 


m4 


PZMT r=o.io 


P2NT Y»0. 35 


5 


10 



14 

[0 0 8 4] ffKLfcWT¥^=i>'7">f-(-t:i. mm 

tLib. {itmm) {ciTf^SiUyt: 0.8PbTi03+0.2PbO<?53i 

/Co ^fz. mi^mM^-x^mmi^ i o ;z mtc^ lx o - 1 

[00 8 5] 
[^3] 



[00 8 6] 3 ) {ZTjk-rX 0 t-. ^W^<r>'=il^'f> 

^(o^m±m,i^m. t s/j^ft^ittJj LT 2 i^mmmti^x 
[0 0 8 7] :i<DXo\^:!^mmm\cj:^mfsimmm^m 

[0 0 8 81 ^fc. :$^mmm\^^i.fzm^(ow^rfw^^=^ 

^(Di:>(D\'t^b^^^tzi!bDRAM^^mW,i^?^^V—my^ 

[0 0 8 9] (^ja^ji3) {mmw^]9) mmcoy=o, 
2o<DPFNTmmmfS.t^nmm^i^^m\^^x. ^m^? 

l*^^f^MLfco {^S»b/t/3E®^^flc(0^mil^ll4«c^ 
■To 

[0 0 9 0] mm^l 0 ^ LTffiV^-5S«i: LT 4 2r 
(N i 42%-F e-g-^. i?^ 1 0 0 12m 

m) wCOStg±(C>^7X-rCVDtCj:t9j?$ 1 

/xm. 0 1 1 mmCOMg O 1 1 $r?fMLfCo •^<7:>Jitc:. 

^^m,m2x^^Tum.mti.x?tmm (i¥$2oon 

0 10mm) Sr^^/^ 5^ y J: 0 fl^fiR LfCo 

w<7)mi^iil-^°:^^^-< hS/5^^^»:»^3T'^SP 
FNTSS^^. >:/fe«C<t»9. /fi^l O/i 

m, (t> I I mmXM^LtZo $ btCL^SHS 4 T-feS± 
WmSi: LTP tl^lK (i?S2 0 0niD, 0 1 Omm) ^ 
Mf&LtZo 

[0 0 9 1] Z(DXoii^LXm4i,Z7r>-i-&m,^^i^^i^ 



40 



50 



[0 0 9 2] HI 5 {ZTjk-tX 9 J: SEEm^^ 

Ji^^3 0 OHzi:l^5)ig;J^&^^J^^c:^^^/^rt3+5>;:^ 

1 0mm. il^ 3 0 M mmSd^ps^X'foo/Co :i;ix(;i>Pf 
Lr;z^^PJ(^>JEEm^^ft:fl. »JK^;55 1 0 /i m <ir tJ^5l5{c 

tt^Xf)^^j:^(Dm^X^^fj::d^hs ^"^i^coi&i^co^m 

-^mt-r^^^tib^x^tzo 

[0 0 9 3] -^fz. -mc. mmmf^i^(Df£'m^^ do 

0-150) ti, j^^L/c-fer^ 5: '^/i^ USO) i:tb^L.X/J^ 
3ym) ^fieffiLT*5'9. r<o/f:i>mffit::cto-rjs^% 

[0 0 9 4] mmm i 4 ) (^ss^j 1 ) iss^oy=Q.33 

<Of»JK«^**:Srffli>T. ill 6 i;i^-t-J: 5 J^riS^Sgliftt^ 

[0 0 9 5] t*3l5(OjS^SLaitt^H. -fe 7 ^ ^ 5R^Sr 
^(11 003S^-C3 2^Y>'^/i^-*?'6 4^^ 



15 

[0 0 9 61 *:^JSC?iJ«::J:<5@^^Saite^(i. Sejfcoir 

[0 0 9 7] ^fc. tt^^(7:>M^i6a^^^o^]it;^&T*fe 
«l3£li. gfK>^ci-t:^^^i^'5fci!!)^T-^l 0-2 0 /z 

[0 0 9 8] (3ifiS0iJ 1 5 ) :^^m<D3mmi^nmmjs. 
[0 0 9 9] j^mmm^^m^m^ ^ t lt. mm 

mr) l2^cDy= 0.425OP SNT^J5Hg^^$:^^l^ 

[0 1 0 01 ^tL. ^JDi$S-fe>'i^i: L-C. (^JS0iJl 

^^ecDlgMT' P Z T $r^ffi L7t;t3Di$^ir i: JttSS LT 30 
[0101] l^±coJ: 9^-. :*:^0^co§^^m(^S9I1ll* 

Vm<o^n.^y V\ ^^Wm 
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[0 10 2] ?t^ib\ y (Ofltli*IIJ£0*J«-4^^^Tffil/>7tf@: 
[0 10 3] 

[Hi] ^^^(o-mmm\z.^^^mm.wmmcomf&^ 

[1112] >^^§^co-^Jfi^JtcJ:5>t-|t*>mMffim^!g^ 

1 S« (NaCi^JgfBltit®?^t;ifeS«*3ttt, + 

2 ^mm^ 

5 P LT 

6 ^nn 

7 s iS« 

8 ^mW(^ 

9 ^«FSiS 

1 0 IS^WiWL 
1 1 Mg O 



[(II21 [(1151 




F1lEQU£NCY(Hi) 
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[Hi] 






4#M 2003—2 04088 



4 dl3«& ' 




3 ^a-^yfjj^m^B^n^mnt 



(51)Int.Cl.' 

HOIL 41/22 
41/24 

H0 4R 1/00 
17/00 



31/00 



3 10 

3 3 0 

3 3 2 

3 3 0 



F I 

H0 4R 17/00 
31/00 

HOIL 41/08 
27/10 
41/08 
41/18 
41/22 



3 3 2 B 
Z 

3 3 0 

C 

4 4 4 C 

M 

1 0 1 Z 
A 
Z 



(72)^0^# m^t mf^ 
(72) /J^fe -m 
(72) #Jt # 



F^ — -6.(##) 4K029 AA04 BA02 BA09 BA12 BA17 
BA18 BB02 BB07 BC05 CA05 
DC05 

5D004 BB02 CCOl DDOl FFOl GGOO 
5D017 AAll 

5D019 BB03 BB12 BB18 BB25 FFOl 

HHOl HH02 HH03 
5F083 FROl JA15 JA38 



